The effect of food restriction on the composition of intestinal microflora in rats.
The effect of a food-restricted diet on the fecal microflora of rats was studied by determining total anaerobic bacteria, bacterial cellular fatty acids, and the predominant intestinal bacteria shown by polymerase chain reaction (PCR) primers specific for the 16S rRNA gene sequences of 12 bacterial species. Twenty-four female Fischer 344 rats, 57 days old were divided into two groups and maintained on an NIH-31 diet. One group was fed ad libitum while the other group received 60% of ad libitum food intake (40% food restriction supplemented with vitamins and minerals equal to the ad libitum animals). After 2, 10, and 20 weeks on this dietary regimen, groups of four animals were sacrificed and the intestinal contents analyzed for changes in the bacterial flora. The anaerobic population for two-week (short-term) food-restricted rats was 3.2 x 10(8) per gram, slightly less than the 9.1 x 10(8) per gram found in the ad libitum-fed rats. The anaerobic populations in 20-week food restricted and ad libitum fed rats were 1.9 x 10(9) and 2.7 x 10(9) per gram, respectively. The total anaerobic population did not change significantly in either group during the 20-week study. No statistically significant differences were observed in the bacterial cellular fatty acid profiles between the two groups as determined by gas-liquid chromatography. PCR analysis of the intestinal contents indicated no significant shifts in the predominant flora due to dietary changes. The results, using three different methods to detect changes in the rat intestinal microflora, suggest that long-term dietary restriction had little effect on the microflora of female Fischer 344 rats.